Materials
Solvents and reagents were purchased from Tokyo Chemical Industry Co. Ltd.
(Tokyo, Japan) or Wako Pure Chemical Co. (Osaka, Japan) and used without further purification. All reaction mixtures and fractions eluted by column chromatography were monitored using thin layer chromatography (TLC) plates (Merck, Kieselgel 60 F254).
The TLC plates were observed under UV light at 254 and 365 nm. Flash column chromatography over silica gel (Wakosil C-200, 64-201 μm) was used for the separations. 
Measurements

Synthesis and the structural characterization
Synthetic routes for 3TEG-LPD and TEG-LPD are shown in Scheme S1. 1 1 , 2 2 , 4 3 as intermediates were prepared according to the literature. A synthesis of TEG-LPD was performed according to the reported procedure 5 . Scheme S1. Synthesis of 3TEG-LPD and TEG-LPD.
Synthesis of 3
In a 300 mL round-bottomed flask, 1 (1.45 g, 4.65 mmol), 2 (3.05 g, 5.02 mmol), N,N-dimethyl-4-aminopyridine (0.0613 g, 0.502 mmol) and anhydrous dichloromethane (50 mL) was stirred at 0 ºC. Then, 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC･HCl) was added and stirred at 0 ºC for 1 h, and then stirred at room temperature for 12 h. The mixture was washed 3 times with water. The organic layer was dried by sodium sulfate and the solvent was removed under reduced pressure.
The crude product was subjected to silica gel column chromatography (dichloromethane/methanol = 15/1, v/v). After removing the solvent, the product was dried in a vacuum oven at 70 ºC. The yield was 55% (2.31 g). 1 
Synthesis of 3TEG-LPD
In a 300 mL round-bottomed flask, a mixture of 3 (0.857 g, 0.950 mmol), potassium ferricyanide (15.6 g, 47.0 mmol) and dichloromethane (150 mL) was stirred at room temperature for 1.5 hour. 105 mL of aqueous potassium hydroxide solution (5.31 g, 94.9 mmol) was added slowly to the mixture and stirred for 1.5 h. The reaction mixture was washed with water and the organic layer was dried by sodium sulfate. After evaporating the solvent, the crude product was subjected to silica gel column chromatography (dichloromethane/methanol = 20/1, v/v). After removal of the solvent, the product was dried in a vacuum oven at 70 ºC. The yield was 30% (0.332 g). 1 
Synthesis of TEG-LPD 5
In a 50 mL round-bottomed flask, a mixture of 4 (0.229 g, 0.500 mmol), potassium ferricyanide (0.592 g, 1.8 mmol) and dichloromethane (16 mL) was stirred at room temperature for 1.5 h. 5 mL of 3 M aqueous sodium hydroxide solution was added slowly to the mixture and was stirred for 48 h. The mixture was washed with water and was dried by sodium sulfate. After removal of the solvent, the crude product was subjected to silica gel column chromatography (ethyl acetate). After removal of the solvent, the product was dried in a vacuum oven at 70 ºC. The yield was 13% (0.123 g). 
Characterization
Estimation of the number of TEG-LPD in a micelle
We estimated the number of TEG-LPD molecules in a micelle on the aqueous 0.5 mM TEG-LPD/50 mM CTAB solution as follows.
The concentration of CTAB, forms the micelles, is 49 mM, considering the critical micelle concentration (cmc) of CTAB (= 50 mM -1 mM). Since the aggregation number of the CTAB micelles is 151 according to the report 4 , the concentration of the 5 CTAB micelle is 0.32 mM. Thus, the number of TEG-LPD molecules in a micelle is 2 (= 0.5 mM/0.32 mM).
Surface and interfacial tension measurements
The static surface tension was measured with a platinum plat at room temperature (ca. 25 °C) by a Krüss K100 auto surface tensiometer. The surface tension was assumed to be equilibrated when the value became constant. 
Photoisomerization of the lophine dimers
